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*(Cu)WBI«4Xy t y * y V*tJflV vC»*3*ufcJH<C 
u)Kh^ ^£«vvc^3*l^(Cu)&itf)g®lijS 

u)tmib.wR(cu)mm£mLxm&ivt:rt» 10 

9>Vb £^*«Jl^iHg;ifc^f^gfc:B^ 

x>mz><9 j r*?Mtx'*vf»yy : $:m^xffiiLZ 20 
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-/ 9 »J ^2rffl^T}^«?n^(Cu)Mi:^ y^itiit 
fc¥$vfflJfcili£(CVD) ^ffll>TM?to»(Cu)St^) 

[H*«4] ^«««tf>-±jBllfc:»j£$n^l8(C 
u>§S!*ai:. g«(Cu)IS!»«S«LT»|g$n^7-7 

9t t tt&tmtm*.t:¥mmm£t5»x> tmr 

77\i.ui?*> A(Rh)J& rt^-^A (Ru>R. 4 'J x»> A (I 

tvtjstfsttix^hztzmit-r&xmtt^. 

u)§saak. i^B(cu)^!»fcfia*LT«i£$*ifc^N'y 
^^^t, §^y^**jMc«i*i/cjB*3*ifcT5 

y^*/HiA^-'7A(Ru)ffi-e;fc'k 1^77^ 
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[0001] 
[0002] 

Ci£#o|8<Cu)fW3£AS*v^J>&. L*>U 8i(C 

ujKWjifcfjiLT^y 3y(si)«s^e»is(cAoatf 

mLm<r^it^mm]kmm((Mmiz^Lxm& 
ztix^z, . zmmijtmcrm&b tx . sm^ 9 

iXdtzm.it^9yamm. 9>9X7->w&. 9v 
9Mram^b'<7>m^mmi} t mi^tix^h. 

[0003] 

i&mm&LiLob^&m&i wmitcotiibizsm 
^-cotztit %tnz& o xmiLtimix ^Tif*^ 
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+BX (ap/bp)) <13&6*35$£Slft-f & «k 5 tcl5£Sl 

amt wsxBmwtmzmKt&zb iz* imtLzti 

[ 0 O 0 6 ] ifc. ±EOBW»i. 4^««SJtt:i8(C 

umtmammzmiLxmmmmztitMMgt 
mmi^ti^mvamtza^x. mm* 

(Rh)H./Px-'>A(Bu)18 > 4 l>y-7A(Ir)|R ^S>> 40 
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^wmm^tti^mt^mizti^x. ma/vj* 

(Ru)RTi) o . mm mmmitwv 9 v y?$m 
»x&&2ttf:m(tomt*v*tttt^sffli&Mm 
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t-«>a(Ru)KT*0. laET-^^li/Wr-^^diuJR 
Xh 0 . B9^(Qi)ISffiSlfcl!>ifBT7^^^< i: l>- 

v^^t. ^HcS&c^±ifiiiat^h£$ix^^ (C 

u ) wmt. wm(ca)w&mizmkLx&is.2tit3i 
£.imi,xmitL2titi&u<v j rjt ?)Vb zfrttim 

X3> 0 . roSffl(Cu)l8S»i:m^-^!;-V^ *nur& 



(4) 

5 

fc. 
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/a,}xioo=A (%> tmsmrnmAouteL***- 
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ft*1TF^2a I .i:Rg{89, 1 l?>a*x*/MfHB 
100=A (%) fcl9S^ttj8l 0<0i*X*y^-g/h 

jB^fius-tss^i^giflu tmmm9, 1 i*> 
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&(Pt)IS£fflvtf:*§£. ffl&m .lit LTttoi^ 
A(Rh)|&/l-fx«>A(Rti)R > 4 y ^A(Ir)JB£fc»±* 
5 (0s) )g£ ffiv tftff J: \\ 
[0014] OT. *H*t^S^)^fl^iac^*fc:o 

4mzm&t&£imttffi3»n<r)m{ i ap-a. i /*> x 

100=A(%) ^«ttttO. MESStti&oeriix*^ 
^-fi/jMB*fi!)i«-SS*1§ ; FOJIiab P ro£R8R*> 

{ I bp-bn I /bp>X100=B <%) tC(ap/bp)$-mtJtS^ 

[ 0 0 1 5 1 mmtmt Lxmmmm^t:% 
^>iaS700K(ct3(t6^5 J1 .i^->'3y^ffo)t. ze> 

5SrH2»=*-r. H2<0^|?«$-^fcLT«(Cu)R<7)j I £|jt 

a vrnm^nzK^mx-h*) . m^co^m^m 

*B2<^agfcjft-,TP^I6m?rH3KSrr. ^fc* 

aMfcf-^y(TiK)*if3MiaM-*ifc#ij*»*. H2£ 
I.St^y^T>(W)IS. ^>^;KTa)Rt^«<0 
JUtW;}:^* 1 ^. 02<7)*l#|g<DrtH. 

ZtlbOttmii. Afc«kt^Bx(ap/bp)^i:t)Cl 
3%*SI^«fc:*&. 02^*«i^ji^£^st<A 
+BX(ap/bp)}=Di:^S. UrtfoT. {A+BX(ap/ 
bp)X13^^^SSrSIJ£-r2.«fl<Ott^-C^mttJS 
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0. B*x^/P=¥-fi/J«i(lll)ffi-CJ)S. d<0J©^ 
O^SjlV- ^ 3 >*£££@4. 5fc*t. 04tf>iS£ 

8?, A0n)K A 9V^Mhr)WL *X$W(0 

iPfmXb&Zki^LX^t. Ztlt><Vffim. Afc 
J:WJx(a s /b P )*»-fcfct:i3%5|cSI^«t:&5. H40 

hfrh . ^il^><^ff«liBS3attt& i: <A+BX <a,/b 
p)>=13fc&£. Lfctf-vC. {A+BX(a,/bp))<133rS 30 

[0017] ifcfc. *3£fflfc;BttS3C:05i§M^ST* 

BBUJ^ny^ h*-;P£»tTBSM»jhJB 1 

3. B8S83. $%I£R4. BtfiR5. J6gJfi&±Hl4 40 

JlKI81^6^±WimBri&ft^y 3 y*>*>*Sifeti 
&7#»»£3;fc. Sag®fi7tm$<xfctT*-^Wc 

4. ^Wh-TiS:atri£IM»jtlSl 5. Rg&9. ^8 

ttiaio. RftHi i. mmimie^irhm-m 
i3. i4. i5. i6«. mtum.iti-fxim* 



im¥l 1-317455 

8 
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¥H&/J^^i^£ffi^a^l#m^^» rotEBSSB 
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jabDOH{ I bp-bn I /bp>Xl00=B (%) *J<A+Bx(ap/b 

^EttJ?4. RgJ85*^jS$fiTv^iti^ak^ 
S. JMfcWfctt. #mffiS4fcLT«(Qi)K^ffl^^ 
R«J83. 5fcLTtto^A(Rh)]&/H^A 
(Ru)|& 4 U^^(Ir)|R JTX5»>A(Ds)l8*fc(ia^ 
<Pt)Jg£flJvtfUfJ:H. 3SSfflg4fcLTei&(P 
t)R£Jfl^fci§£-. K«K3. 5tLT«o^A(Rh) 
WLArr-*)J>WWL >f »J S*><MIr)Bti;fctt**!:>* 

[00 18] 4fc. ^-«m»flfigl2fc:oV^TtH 

jyfl&^>Jg2apfcRJg|g9. 1 lWgfhlW^-* 

^^mm-h^-mwm^ffM^ i ap-a* i /a,} x 
ioo=a (%) tmmwimi o^sax^a^fhr^ 

ffi£18l£T6#:tt&7 ?>£iSbp i: nSRSK 9 . 11<D 
{ I bp-bn | /bp) X100=B (%) #{A+BX(ap/bp)J<13^ 

io. rski ljWBjftsnrv^ifcjr^at-rs. 

«SttKl 0 1 LTifI(Cu)&£fflvtf;*§ 
^. B?glfi9. 1 lfcLT«nS^A(Hi)B.A^f^ 
A(Ru)K. 4 U s;<}A<Ir)R.*X$<>A<fe)K£fctta 

^o>t)is$:fflv^narj:v^ i^. ^mttjgi otL-ce 

A(Bh)JS, Arr~ V&WWL A y S?^(Ir)JH4fcli* 
xsw (Qs)K^ fflv >atf i v ^. 

[ooi9] act. *%mtz)mi,mE.<7mffimKb 
t. &mw<7)*mmiiW\i. Hst^-jrdtc. 5^y 

3i^S«101^±fc:tl^l0 2. 103. 104. 
1 0 5jWB*3*1. r<0±fciy- hJ^Rl 0 6.10 
7tS£Vy-hW&108. 10 9imjK.Zti&Zt£ 

Kio6. io7ii. wittily 3 >wtimh?>\Aim 
wm®Tt>*). y-hmsios. io9«. mta 

&&h\>*iznhcommimxh?>. wsv^y^x^ 
a. miKzs>ja>mttm*t>%&m?mmi 1 ot 
x^xfi-mztix^z. mmy-hm&io8. 109 

SRi 11.11 2#jgj£3Ji?vt&. Mosb^y^x 

^«0±^ffittt. Mi.«fBPSG(Baron-Doped Phospho 
Silicate Glass^»«{«OC(Spin On Glass)K. J>&V*i 
fll^mffl*fiS(3^TtiChe«ical Vapor Deposision. 
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^LTCVW^^^l^dlgTliPhysical Vapor Deposi 

irt>%&immi 1 3m^itx^h. mmi i 3 

1 1 4a. 11 4bfc»5g$*lfcgmttRl 1 5 
T^jWRRStl, &IW1102. 10 3. 104. 1 

0 5fc«83iVCV*S. Z0)77?t:MlX. 
*MtHffl*ikK) fc LTiORftM 116a. 11 6bfc» 

g^ii^^-offls 1 1 ifr^&fflmxMmmzta: 
us. ^commanm. mm. mmi 1 sizmm 10 

cmtB&L. *0±fcR8Bl 16a£?gj£Lfca. 
^EffiSl 1 7£»j£U 2t>£*<r)±.£.fmmi 1 6 
b£»ja^S. Ay^^fcLTtffiSSJ&l 16a. 1 

1 6bfcgmttigi nzjmr&mwi. mutfrhti 

•o^iofc. ><» j r*9H'tLX<m8mi 16a. 

1 1 6btmm&mi l 7*>3t><04»5:<fct>— -m*? 
&<fck«0Sg«<^T1iPhysical Vapor Depositio 
n. B&LTPVD)^ffiV^T»j£?^S. !»ffisg*£JflVvC 
^BttHl 1 7&£»fl«-S*§£fcli. SSJfrfcfr-O* 

S J: o fc. »± ttofcx^ y 9 U ^3^>!»BE£5rejffi& 2D 

mmmii^mMvrx^i^. £<D±fctt. gjgiRi 

2 1 fc^Sft^b'T^-^fcAy-r* ^P-fc LT«0R 
SKI 19a. Il9bfc«&3;rutt!^tt]gl2 0a>£> 

5. Z^Ty^iM^X. Ay^^/kkLT^BJSR 
12 2a. 12 2bfc»^$/l*:^ttKl2 3*»^S 30 

&-<vmMg®*Hm2ti.x\^. zLVM-ammsBi 
<mm=.^x\i. mt&. mmi 2 4£&mm<m 

£I&£U ^±O^aSl2 2a^0li.Bf^^ia£ 
«i£fcJ:DJgj£U *<D±fcsHIttJBl 2 3£«J£U 
*0±fcK8Ig 1 2 2b^«i.tffl:^«)SSatcJ: 0 

*mi 24imit&mTS>'>xi>£i\ mmumi 2 

(Hi.tr. ^•y^ft^m«lKfi&)fc«8ei.S-i:fcJ: 
Off P. RSSl 19a. 1 1 9bfc»g3fl*^£ 40 
UttB 1 2 0^£&T^fcS&::<0»®ffiia£«j£-r 
SBtfcli. mmi 2 1 . 1 24fci8?rJBj£U RSK 
1 1 9a. 11 9bfcB8£IKl 2 2a£HSLTj£&U 

1 2 0 tmmmsL 1 2 3 t v > 

o£;fr££Jflvvct>J:v\ *fe*8Igl25Ji. mtttisO 

[0020] zwm^vmmmtti^x . mis 1 1 
6a. 1 1 6wc»ssn^«mffisi 1 7tmm 2 

2a. 12 2 bfctt5S$*L*:Smttl8 1 2 30 3 *>*>*J»5: 
< fc tefteWiTW ^P-y 3 >izX 50 
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*;Mr-fi>NB£ flUSi-Sfi^f&^gabn fc otE*HE 

bpC^H{ I bp-bn | /b,} X100=B (%) **{A+BX(ap/ 
bp)} <13%&S^«S£^£^6»l^^t«Jfcr 

6. uttWfcti. mm. m&mi nt Lxmm 

Jg£JBV ffigmi 1 6a. 11 6bfc LTtt. D 

i^A(Rh)K. ;l^.<?A(Ru)IB. >f U^A(Ir)R. 

-gs<o§s£jaus. r^^wssi 15. 120 
ttgmttjgi 1 7tmstt&(ox. &w.&mi 15.1 
2 o fcifufflg 1 1 7 ^msast k #-c£ 6fc 

^mttMl 1 7 k LTffl(Cu)|g£fflVtf:i§£. $8 
fflgl 1 5. 1 2 Ok LTtt. o^A(Rh)|g. fla- 

•>i».(Ru)K. >f u^Adr)*. *xn*>Mos)m. e 
kfcioT. ^mttKi n<mm:nt. ^mrv- 

fc. nj/«>A(Rh))8. ^-^(RuJK. y^AO 
r)K. ^xs^-MftOJg. fi^(Pt)|gj^(Cu)|S»;lt^ 

xw&mi vt)t. r 7^«^«eK 115. 120k 

115. 1 2 0OR8JS1 14a. 114b. 119a. 

1 1 9bk LTJi. mit+fxjmmm^zttmm 

113. 121 k«^«g«tt* J fiV^T»^LV\ 
iH^fcL=SrVx«§£|c«KSagi 14a. 1 14b. 11 

9a. i i9Wi#4t^<-ct»j:v\ -ryrvmmiX 
«. 7-7^<^mttJS 115. 120k Lxmrnrnt 

fflWSmttl8ll5. 120OK«)8ll4a. 11 
4b. 1 1 9a. 11 9bk LTtt. O^A(Rh)®. ;P 
x-«>A(Bu)K. >f 9SHrMlr)WL ^S->A(as) 

v^S. ifc. H8fe:»i^S^v^-. BfSKi l 6a. 1 

16b. 12 2a. 12 2b. 114a. 114b. 119 
a. 1 1 9bWmik . «»KtfDSUC«. B7tftf§£ 

fc mt£-m&±<n^®ifimztix^x 
[oo2i] >5:t>. i8tiis$^i*-. mwmi 1 

7. 12 3cOfflS^^S^A^IS4'fcliaiH-S^ 
jh-rS^to^SfflS 1 1 7 fcSBttig 1 2 3 t 

[0022] *^BBH. EiS. a-U^^;K T 

V^MtBT. y-hm«108. 10 9A^«ttl8kl§S 
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=i«M2ito<r>g.{\*»-*« |/a,)xioo=A(%) fc. HE 

mW>&SS»<r>£{ I bp-bo | /bp} X100=B (%) w 
<A+Bx(a,/bp)> <13%£S3^£8J^£*mtf>fi 

Jtttwwi. mm. mmamt tx 
mmmim^*te. vmwttLxn. nw&<m 

^BttJKt LTG&(Pt)|g£Jflv>fci& 
RSaSfcLTIi. u^A(Rh)jg. ;l^^A(Ru) 
K. -f»J^A(Ir)R. jTXS»>A(Qs)IS*^SJS*» 

8. 109fcy-He»IS106. 10 7*>BMCttgfc 

[0023] filiifciisvvc. g^fflgfc LTiH(Cu)]8£ 

#KSRfc LXWtW* U»t vvtS . 
[0024] «ffif*Jfcft«jf 
*U*HB££B9£flivvcfti!iH-S. B8fcco«3S0%- 
gWi. 1 6afc|gJiRl 1 3^CR81gl 

2 6a*gg|fi$il-CiJ0. R&Rl 16bfc*9illtl21 

<ora»cRgR 1 2 ebim&^tixa o . rsis i 2 2a 

fcJSSRl 2 KOlSKcBSgR 1 2 7a*sm$nT*J 
0. B^12 2bfc«iiR121<>DfafcBgRl2 7b 

imsi^iix^h^xhh, tmtz&mitmi 1 
7. 1 2 3ul tF>m x<vm*m$&<-rht:!h£. m 

^HSofiv^g(Cu)|R*»i5>^S. ZLX^com«M)mi 

ffi(Q0Bl 17.12 3W<'JW^fc LT*>K&j& 
1 1 6a. 116b. 12 2a. 1 2 2 Ui/kf-'* A (Ru) 
RA^frS. Sl(Cu)Rl 17. 12 3kB^T&r7^ 
115. 12014. •?4^P-i'3>»tt£e*tf:t>£> 

VTfrXVV— ^- VIM X-jM (Materials Research So 
siety. ^tT^^y^'^ATa^-T-f 
(Sy*>osiui Proceedings)c0428^fc l/C?fcfT3iVCV*& 

r-0^?X(Haterials Reliability in Hicroelectroni 
cs)<^l^-i^86^-^'*Tfc£S$itT^.& X o 

(C*g-C*>£. ^T-^A(Ru)<0T7/»iftiMS#&V* 
9fr\ 1 6ali. Wfit iA-f-«>i».(Ru)|R6»(?>^<7) 
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